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DETAILED ACTION 
The Examiner of record for this case has changed. Please address all future 
correspondence to Examiner Stephanie Mummert, whose contact information is included 
at the conclusion of this communication. 

Election/Restrictions 

1 . Applicant's election with traverse of Group I, claims 1-70 in the reply filed on February 
1 6, 2007 is acknowledged. The traversal is on the ground(s) that the Examiner has not shown 
that the apparatus of Group I can be used with a materially different process. Applicant asserts 
that "the examiner has provided no basis for alleging the suitability of the apparatus for cell 
sorting, or for the ability of cells to migrate in the micro-channels. Further, the purpose of the 
apparatus of Group III, if used in any of the alleged materially different methods, would be to 
achieve fixing and straightening afforded by the methods of Group 1" (p. 1-2 of remarks). First, 
applicant's assertion that the examiner has provided no basis for alleging the suitability of the 
apparatus for cell sorting, it is noted that the examiner provided a materially different process 
that can be practiced using the apparatus, comprising an optical mapping surface and an elastic 
channel. Second, Applicant's arguments regarding the use of the apparatus would only be to 
achieve fixing and straightening are also not found persuasive because applicant is reading an 
. intended use into the apparatus claims. If the apparatus as described and claimed can be used for 
a materially different method or process, as established in the previously mailed requirement, the 
two groups are independent and distinct. 

The requirement is still deemed proper and is therefore made FINAL. 
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2. Claims 89-93 and 71-88 and 94 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b), as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply filed 
* on February 26, 2007. 

Claims 1-70 are pending and will be examined. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on August 16, 2004 was filed in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. It is noted that entire pages were crossed out due 
to substantial duplication of the references listed on the previous IDS pages. 

Priority 

The later- filed application must be an application for a patent for an invention which is 
also disclosed in the prior application (the parent or original nonprovisional application or 
provisional application). The disclosure of the invention in the parent application and in the later- 
filed application must be sufficient to comply with the requirements of the first paragraph of 35 
U.S.C. 1 12. See Transco Products, Inc. v. Performance Contracting, Inc., 38 F.3d 551, 32 
USPQ2d 1077 (Fed. Cir. 1994). 

The disclosure of the prior-filed application, Application No. 60/419,884 and the 
disclosure of the prior patents, 5,720,928, 6,294,136, and 6,610,256, fail to provide adequate 
support or enablement in the manner provided by the first paragraph of 35 U.S.C. 1 12 for one or 
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more claims of this application. Claims 10-16, 32-38 and 50-56 recite the claim limitation 
"periodically reversing the flow to cause the polymeric molecules to hover in an 
elongated/aligned or separated state". This claim limitation does not have support in the 
disclosures of the applications or patents to which priority is claimed. The claims are being 
granted the filing date of the instant application, October 17, 2003. 

Claims 49-70 recite or are dependent from a claim that recites the claim limtitation 
"separate the elongated molecules by their relative speeds within the laminar flow". This claim 

/limitation does not have support in the disclosures of the previously issued patents noted above 
nor is the support for this limitation evident in the prior filed application 60/419884. While each 
of these patents disclose the separation of polymeric molecules, there is no discussion or support 
of separating the elongated molecules by their relative speeds in the laminar flow. These claims 

. are also being granted the filing date of the instant application, October 17, 2003. 



Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 

•improper time wise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re LongU 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 

; Vogel 9 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
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with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 

4. Claim 1, 4-7, 17, 25, 28-31, 39, 45-47 and 48 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claim 1 of U.S. Patent No. 
7,049,074, issued May 23, 2006 ('074 patent herein). Although the conflicting claims are not 
identical, they are not patentably distinct from each other. 

; 5. Claim 1 of the '074 patent is directed to a method of elongating and fixing a nucleic acid 
molecule on a planar surface coated with a positively charged substance and the density of said 
positively charged substance is sufficient that nucleic acid molecule is fixed and elongated along 
its length on the planar surface. Claim 1, 25 and 48 of the instant application are drawn to a 
method of elongating, aligning or separating polymeric molecules comprising multiple steps, 
including placing the polymeric molecules in a carrier liquid, passing the molecules and liquid 
through a microchannel comprising a wall and controlling the elongation/alignment or separation 
of polymeric molecule through control of laminar flow and causing the molecule to adhere in a 
straightened configuration to the wall. Claims 4-7, 23-24, 29-31 and 45-47 of the instant 
application are directed to applying restricting enzymes or a second polymeric molecule to the 
straightened polymer and include steps of optical inspection of the polymer. The limitations 
disclosed in independent claims 1, 25 and 48 in combination with the absorption and elongation 
of the polymeric molecule of claim 17 and 39, and in view of the reactions of claims 4-7, 23-24, 
29-31 and 45-47, are disclosed generally in the method of claim 1. 
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6. While the claims are not identical, the methods comprise straightening polymeric 
molecules generically (or nucleic acids specifically in the '074 patent) through fixing the 
polymers through electrostatic attraction between the polymer and the surface. In the '074 
patent, the surface is planar and comprises a positively charged substance, while the instant 
application comprises a microchannel with a wall surface. The claims of the instant application 
and the '074 patent address a similar scope and breadth of a method of fixing and straightening 
of polymers or nucleic acids such that the claims of the instant application are obvious over the 
claims of the '074 patent. 



7. Claims 1 , 3, 4-7, 1 7, 23-25, 27-3 1 , 39, 45-48 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-2, 10, 12-13, 15-16, and 
26-27 of U.S. Patent No. 6,509,158, issued January 2003 ('158 patent herein). Although the 
conflicting claims are not identical, they are not patentably distinct from each other. 

8. Claim 1 of the ' 158 patent is directed to a method of characterizing a nucleic acid 
molecule comprising imaging the nucleic acid molecule, which is elongated and fixed along its 
length on a solid planar surface so that said nucleic acid molecule is individually accessible to 
enzymatic reactions. Claim 1, 25 and 48 of the instant application are drawn to a method of 
elongating, aligning or separating polymeric molecules comprising multiple steps, including 
placing the polymeric molecules in a carrier liquid, passing the molecules and liquid through a 
microchannel comprising a wall and controlling the elongation/alignment or separation of 
polymeric molecule through control of laminar flow and causing the molecule to adhere in a 
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straightened configuration to the wall. Claims 4-7, 23-24, 29-31 and 45-47 of the instant 
application are directed to applying restricting enzymes or a second polymeric molecule to the 
straightened polymer and include steps of optical inspection of the polymer. 

While the claims are not identical, the methods comprise straightening polymeric 
molecules generically (or nucleic acids specifically in the '158 patent) through fixing the 
polymers through electrostatic attraction between the polymer and the surface. In the ' 158 
patent, the surface is planar while the instant application comprises a microchannel with a wall 
surface. The claims of both patents are also directed to optical or imaging analysis of the 
straightened polymers and include enzymatic analysis. The claims of the instant application and 
the 6 158 patent address a similar scope and breadth of a method of fixing and straightening of 
polymers or nucleic acids such that the claims of the instant application are obvious over the 
claims of the ' 1 58 patent. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S. C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 19 and 41 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

. 3. The term "applying an acceleration" is vague and indefinite. While the specification 
discusses multiple types of accelerations, including centripetal, it is unclear how "an 
acceleration" is applied specifically to the width of the microchannel? Clarification is requested. 
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Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

10. Claims 1-9, 17-18, 21-31, 39-40, 43-46, 48 and 58-64 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Bensimon et al. (US Patent 6,256,153; July 2001; filed February 10, 
1995). Bensimon teaches a process for aligning a macromolecule onto the surface of a support 
comprising fixing one end onto the surface (Abstract). 

With regard to claim 1, Bensimon teaches a method for elongating polymeric molecules 
" comprising the steps of: 

(a) passing a liquid and polymeric molecule through a micro-channel sized to provide laminar 
flow of the liquid along a micro-channel length (Example 1, col. 17, lines 18-55, where the 
anchoring and fixing of the polymeric molecule is disclosed, including the solution comprising 
the molecule between two cover slips, which provides a channel for the movement of the DNA 
molecules; see also Figure 6, where the fixing and passage of the molecule is schematically 
depicted; legend, col. 2, lines 17-20); and 
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• (b) controlling the flow of liquid to cause elongation of the polymeric molecule within the 
laminar flow (Example 1, col. 17, lines 39-46, where capillary force on the DNA molecule(s) is 
sufficient to stretch the molecule; col. 4, lines 4-6, where it is noted that one aligned, the 
molecules adhere strongly to the surface). 

With regard to claim 25, Bensimon teaches a method for aligning polymeric molecules 
comprising the steps of: (a) passing a liquid and a plurality of polymeric molecules through a 
micro-channel sized to provide laminar flow of the liquid along a micro-channel length 
(Example 1, col. 17, lines 18-55, where the anchoring and fixing of the polymeric molecule is 

' disclosed, including the solution comprising the molecule between two cover slips, which 
provides a channel for the movement of the DNA molecules; see also Figure 6, where the fixing 
and passage of the molecule is schematically depicted; legend, col. 2, lines 17-20); and (b) 
controlling the flow of liquid to cause alignment of the polymeric molecules within the laminar 
flow (Example 1, col. 17, lines 39-46, where capillary force on the DNA molecule(s) is sufficient 
to stretch the molecule; col. 4, lines 4-6, where it is noted that one aligned, the molecules adhere 
strongly to the surface). 

With regards to claim 48, Bensimon teaches a method for separating polymeric 
molecules of differing molecular weight comprising the steps of: 

(a) passing a liquid and polymeric molecules through a micro-channel sized to provide laminar 
flow of the liquid along a micro-channel length (Example 1, col. 17, lines 18-55, where the 
anchoring and fixing of the polymeric molecule is disclosed, including the solution comprising 
the molecule between two cover slips, which provides a channel for the movement of the DNA 
molecules; see also Figure 6, where the fixing and passage of the molecule is schematically 
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depicted; legend, col. 2, lines 17-20); and 

(b) controlling the laminar flow of liquid to separate the polymeric molecules of differing 
molecular weights (col. 12,lines 15-35, where it is noted that it is possible to separate molecules 
and to establish size and the distance between fragments). 

With regard to claim 2, 26, Bensimon teaches an embodiment of claim 1, 25, wherein the 
micro-channel has a cross-sectional dimension within one order of magnitude of a relaxed 
diameter of the polymeric molecule (Example 1, col. 17, lines 18-55, where the anchoring and 
fixing of the polymeric molecule is disclosed, including the solution comprising the molecule 
between two cover slips, which provides a channel for the movement of the DNA molecules; see 
also Figure 6, where the fixing and passage of the molecule is schematically depicted; legend, 
col. 2, lines 17-20). 

With regard to claim 3, 27, 64, Bensimon teaches an embodiment of claim 1, 25, 48, 
wherein the micro-channel includes a transparent wall and including the step of optically 
analyzing the elongated polymeric molecule suspended within the laminar flow (col. 10, lines 
54-60, where the stretched molecules can be revealed by a variety of techniques, including 
optical fluorescence microscopy). 

With regard to claim 4, 28, Bensimon teaches an embodiment of claim 1, 25, including 
the step of reacting the elongated polymeric molecule suspended within the laminar flow with a 
reactant (col. 9, lines 29-60, where the polymeric molecule within the laminar flow may be 
reacted with a variety of reactants, including DNA, RNA or proteins through hybridization or 
• labeling; col. 12, lines 53-63, where the position of specific genes on genomic DNA are 
determined by hybridization with gene specific probes). 
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With regard to claim 5, 29, Bensimon teaches an embodiment of claim 4, 28, wherein the 
reactant is an enzyme causing cleavage of the polymeric molecule (col. 12, lines 53-58, where 
the polymer is genomic DNA and can be cleaved with restriction enzyme prior to further 
'physical mapping' steps). 

With regard to claim 6, 30, 62, Bensimon teaches an embodiment of claim 4, 28, 60, 
wherein the reactant is a second polymeric molecule reacting with at least one elongated 
polymeric molecule (col. 12, lines 53-63, where the position of specific genes on genomic DNA 
are determined by hybridization with gene specific probes; col. 13-14, where the polymeric 
molecule is amplified in situ by PCR amplification methods, together with hybridization with 
labeled probes). 

With regard to claim 7, 31, 63, Bensimon teaches an embodiment of claim 6, 25, 57, 
wherein the polymeric molecules are DNA (col. 3, lines 20-27, where the polymer to be 
stretched or elongated or separated comprise biological polymers such as DNA). 

With regard to claim 8, Bensimon teaches an embodiment of claim 1, wherein multiple 
polymeric molecules are simultaneously passed through the channel (col. 17, Example 1, lines 
18-23, where the total number of molecules of fluorescence-labeled X DNA was added in 
different buffers, wherein this constitutes multiple polymeric molecules simultaneously passed 
through the channel). 

With regard to claim 9, Bensimon teaches an embodiment of claim 1 , including the step 
of staging the polymeric molecule with a plurality of other polymeric molecules in the liquid 
before passage through the channel (col. 17, Example 1, lines 18-23, where the total number of 
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molecules of fluorescence-labeled X DNA was added in different buffers, wherein this constitutes 
multiple polymeric molecules simultaneously passed through the channel). 

With regard to claim 17, 39. Bensimon teaches an embodiment of claim 1, 25, wherein at 
least a first wall of the micro-channel provides attraction to the polymeric molecule and further 
including the step of: (c) adsorbing of the polymeric molecule to the first wall of the micro- 
channel in straightened form (col. 3, lines 58-65, where the adsorption of the macromolecule 
onto the surface can be controlled through surface charges and the electrostatic interactions 
between the surface and the molecule; col. 4, lines 52-61, where specific types of surface 
functionalities are described; see also col. 5, lines 4-23, for example; and see Example 1, col. 17, 
lines 39-46, where capillary force on the DNA molecule(s) is sufficient to stretch the molecule; 
col. 4, lines 4-6, where it is noted that one aligned, the molecules adhere strongly to the surface). 

With regard to claim 18, 40, Bensimon teaches an embodiment of claim 17, 39 wherein 
step (c) includes the steps of controlling the flow rate of the liquid and the size of the micro- 
channel to cause adsorption by random encounters between at least one end of the polymeric 
molecule and a wall of the micro-channel (col. 3, lines 58-65, where the adsorption of the 
macromolecule onto the surface can be controlled through surface charges and the electrostatic 
interactions between the surface and the molecule; col. 4, lines 52-61, where specific types of 
surface functionalities are described; see also col. 5, lines 4-23, for example; and see Example 1, 
col. 17, lines 39-46, where capillary force on the DNA molecule(s) is sufficient to stretch the 
molecule; col. 4, lines 4-6, where it is noted that one aligned, the molecules adhere strongly to 
the surface). 
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With regard to claim 21, 43, 58, Bensimon teaches an embodiment of claim 17, 39, 57 
' wherein the micro-channel includes an elastic channel material releasably adhered to an optical 
mapping surface to create the micro-channel between the elastic material and the optical 
mapping surface and wherein the adsorption is to the optical mapping surface (Example 3, col. 
19, lines 21-26, where the coverslip is removed from the adhered molecules). 

With regard to claim 22, 44, 59, Bensimon teaches an embodiment of claim 21, 43, 58, 
further including the step of separating the elastic channel material from the optical mapping 
surface after adsorption of the polymeric molecule to the optical mapping surface (Example 3, 
col. 19, lines 21-26, where the coverslip is removed from the adhered molecules). 

With regard to claim 23, 45, 60, Bensimon teaches an embodiment of claim 17, 39, 57, 
further including the step of reacting the adsorbed polymeric molecule with a reactant (col. 9, 
lines 29-60, where the polymeric molecule within the laminar flow may be reacted with a variety 
of reactants, including DNA, RNA or proteins through hybridization or labeling; col. 12, lines 
53-63, where the position of specific genes on genomic DNA are determined by hybridization 
with gene specific probes). 

With regard to claim 24, 46, 61, Bensimon teaches an embodiment of claim 23, 45, 60, 
wherein the reactant is an enzyme causing cleavage of the polymeric molecule (col. 12, lines 53- 
58, where the polymer is genomic DNA and can be cleaved with restriction enzyme prior to 
further 'physical mapping' steps). 



Claim Rejections - 35 USC § 103 
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1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
• obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 10-16, 20, 32-38, 42, 49-57, 65-70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bensimon et al. (US Patent 6,256,153; July 2001) as applies to claims 1-9, 17- 
18, 21-31, 39-40, 43-46, 48 and 58-64 above and further in view of Chen et al. (US Patent 
6,762,059; July 2004). Bensimon teaches a process for aligning a macromolecule onto the 
surface of a support comprising fixing one end onto the surface (Abstract). 

With regard to claim 12, 34, 52, Bensimon teaches an embodiment of claim 10, 32, 50, 
wherein the micro-channel includes a transparent wall and including the step of optically 
analyzing the elongated polymeric molecule as it hovers within the laminar flow (col. 10, lines 
.54-60, where the stretched molecules can be revealed by a variety of techniques, including 
optical fluorescence microscopy). 

With regard to claim 13, 35, 53, Bensimon teaches an embodiment of claim 10, 32, 50, 
including the step of reacting the elongated polymeric molecule hovering within the laminar flow 
with a reactant (col. 9, lines 29-60, where the polymeric molecule within the laminar flow may 
be reacted with a variety of reactants, including DNA, RNA or proteins through hybridization or 
labeling; col. 12, lines 53-63, where the position of specific genes on genomic DNA are 
determined by hybridization with gene specific probes). 

With regard to claim 14, 36, 54, Bensimon teaches an embodiment of claim 13, 35, 53, 
wherein the reactant is an enzyme causing cleavage of the polymeric molecule (col. 12, lines 53- 
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58, where the polymer is genomic DNA and can be cleaved with restriction enzyme prior to 
further 'physical mapping' steps). 

With regard to claim 15, 37, 55, Bensimon teaches an embodiment of claim 13, 35, 53, 
wherein the-reactant is a second polymeric molecule (col. 12, lines 53-63, where the position of 
specific genes on genomic DNA are determined by hybridization with gene specific probes; col. 
13-14, where the polymeric molecule is amplified in situ by PCR amplification methods, 
together with hybridization with labeled probes). 

With regard to claim 16, 38, 56, Bensimon teaches an embodiment of claim 15, 35, 55, 
wherein the polymeric molecules are DNA (col. 3, lines 20-27, where the polymer to be 
stretched or elongated or separated comprise biological polymers such as DNA). 

With regards to claim 57, Bensimon teaches an embodiment of claim 49 further including 
the step of fixing the separated polymeric molecules to a substrate after their separation (col. 3, 
lines 58-65, where the adsorption of the macromolecule onto the surface can be controlled 
. through surface charges and the electrostatic interactions between the surface and the molecule; 
col. 4, lines 52-61, where specific types of surface functionalities are described; see also col. 5, 
lines 4-23, for example; and see Example 1, col. 17, lines 39-46, where capillary force on the 
DNA molecule(s) is sufficient to stretch the molecule; col. 4, lines 4-6, where it is noted that one 
. aligned, the molecules adhere strongly to the surface). 

With regards to claim 66, Bensimon teaches an embodiment of claim 65 further including 
the step of fixing the elongated polymeric molecules to a substrate (col. 3, lines 58-65, where the 
adsorption of the macromolecule onto the surface can be controlled through surface charges and 
• the electrostatic interactions between the surface and the molecule; col. 4, lines 52-61, where 
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specific types of surface functionalities are described; see also col. 5, lines 4-23, for example; 
and see Example 1, col. 17, lines 39-46, where capillary force on the DNA molecule(s) is 
sufficient to stretch the molecule; col. 4, lines 4-6, where it is noted that one aligned, the 
molecules adhere strongly to the surface). 

With regards to claim 69, Bensimon teaches an embodiment of claim 48 wherein the 
micro-channel has a cross-sectional dimension within one order of magnitude of a relaxed 
diameter of the polymeric molecule (Example 1, col. 17, lines 18-55, where the anchoring and 
fixing of the polymeric molecule is disclosed, including the solution comprising the molecule 
between two cover slips, which provides a channel for the movement of the DNA molecules; see 
also Figure 6, where the fixing and passage of the molecule is schematically depicted; legend, 
col. 2, lines 17-20). 

Regarding claims 12-16, 34-38, 52-56, Bensimon does not teach the limitations of claims 
10-11, 32-33, 50-51, wherein the flow of the polymeric molecules is reversed periodically to 
cause the polymeric molecule to hover in an elongated state. Bensimon also does not teach the 
limitations of claims 49, 57 and 65-70 as recited below. 

With regard to claim 10, 32, 50, Chen teaches an embodiment of claim 1, 25, 48, 
including the step of periodically reversing the flow to cause the polymeric molecule to hover in 
an elongated state (col. 40, lines 41-67, where the movement of charged polymers such as DNA 
can be controlled through the application of an electric field and the flow can be reversed to 
assist in stretching of the polymer). 

With regard to claim 1 1, 33, 51, Chen teaches an embodiment of claim 10, 32, 50, 
. wherein the flow is periodically reversed at a rate from between 0.2-5 Hz (col. 40, lines 41-67, 
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where the movement of charged polymers such as DNA can be controlled through the 
application of an electric field and the flow can be reversed to assist in stretching of the 
.polymer). 

With regard to claim 20, 42, Chen teaches an embodiment of claim 17, 39, wherein step 
(c) includes the step of applying an electrostatic field across the width of the micro-channel to 
cause adsorption of the polymeric molecule to one wall of the micro-channel (col. 40, lines 41- 
67, where the movement of charged polymers such as DNA can be controlled through the 
application of an electric field and the flow can be reversed to assist in stretching of the 
polymer). 

With regards to claim 49, Chen teaches an embodiment of claim 48 further including the 

• step of controlling the flow of liquid to elongate the molecules and separate the elongated 
molecules by their relative speeds within the laminar flow (col. 17-18, where the elongated 
molecules are analyzed with regard to their relative speed or 'center of mass' velocity within the 
flow of the apparatus of the invention; see col. 15, lines 41-52, where the invention provides 

• structures for the stretching and elongation of polymers). 

With regards to claim 65, Chen teaches an embodiment of claim 48 further including the 
step of controlling the flow of liquid to cause elongation only of the polymeric molecules of a 
predetermined molecular weight range within the laminar flow (col. 38, lines 10-21, where the 
' size of molecules of interest range from several kilobases to at least a megabase of DNA). 

With regards to claim 67, Chen teaches an embodiment of claim 65 further including the 
step of controlling the flow of liquid to separate the elongated and unelongated molecules as a 
function of their differing speed within the laminar flow and to separate the elongated molecules 
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from the unelongated molecules by their different speeds in the laminar flow (col,. 37, Figure 23, 
where polymers of a particular length remain elongated, while polymers of a different length 
recoil and are no longer elongated and these molecules traverse different and separate paths in 
. the substrate). 

With regards to claim 68, Chen teaches an embodiment of claim 65 further including the 
step of obtaining a digital image of the elongated and unelongated molecules and separating 
them by image processing (col. 45, lines 10-39, Example 1, where digital images were obtained 
and both elongated and unelongated molecules were analyzed). 

With regards to claim 70, Chen teaches an embodiment of claim 48 further including the 
step of controlling the flow of liquid to separate the molecules as a function of their propensity to 
be adsorbed as a function of their length while moving in the laminar flow (col,. 37, Figure 23, 
• where polymers of a particular length remain elongated, while polymers of a different length 
recoil and are no longer elongated and these molecules traverse different and separate paths in 
the substrate). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
' invention was made to have extended the teachings of Bensimon to incorporate the additional 
methods of polymer stretching and elongation of Chen to arrive at the claimed invention with a 
reasonable expectation for success. Both Bensimon and Chen disclose methods that are directed 
to the separation, elongation and analysis of polymers as they pass through a microchannel 
' passageway. Regarding the issue of reversing the flow of the passage of the polymeric 
molecules, as taught by Chen, "the movement of the polymer is controlled, for charged polymers 
such as DNA, by setting up an electric field which acts on the charges on the polymer. . . and the 
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polymer follows the electric field lines". Chen also teaches "in addition, with an appropriately 
charged wall surface, the electro-osmotic flow can be reversed to provide viscous forces which 
assist the osmotic stretching" (col. 40, lines 41-67). While Bensimon does disclose a charged 

♦ surface, and the control of the liquid flow, there is no specific teaching of an attempt to reverse 
, the flow of the liquid, or to include an electrical field as an additional level of control of fluid 

flow and elongation of the polymers. However, as Chen teaches that the flow can be reversed 
and assist stretching, one of ordinary skill in the art at the time the invention was made would 
have been motivated to incorporate the additional steps of reversing the flow as taught by Chen 
/into the method of elongation, separation and alignment taught by Bensimon with a reasonable 
expectation for success. 

Furthermore, it would have been prima facie obvious to have extended the teachings of 
Bensimon to incorporate the additional methods of polymer stretching and elongation of Chen to 

♦ arrive at the claimed invention with a reasonable expectation for success. Both Bensimon and 
Chen disclose methods that are directed to the separation, elongation and analysis of polymers as 
they pass through a microchannel passageway. Regarding the separation of molecules according 
to their relative speeds in the laminar flow, as taught by Chen, "the present invention also 

♦ provides methods and structures that allow polymers of any length, including nucleic acids 
containing entire genomes, to be stretched or elongated for further analysis, e.g., determination 
of their velocities and lengths. Polymers are loaded into a device and run through the structures, 
propelled by, inter alia, physical, electrical or chemical forces" (col. 15, lines 41-52). These 
teachings generally address the issue of control of the flow and the speed of the molecules. Chen 
also states that their method addresses "a need for more accurate methods for determining the 



Application/Control Number: 1 0/688,4 1 6 Page 20 

Art Unit: 1637 

length of single elongated polymers and/or determining the length of single elongated polymers 
' and/or distances between landmarks on single elongated polymers". Therefore, while both Chen 
and Bensimon teach methods directed to the characterization of polymers, specifically DNA, 
Chen addresses the method from a different perspective than Bensimon, specifically aimed at the 
analysis of single molecules relative to their length and their velocity. Considering the combined 
* teachings of these references, one of ordinary skill in the art at the time the invention was made 
would have been motivated to apply the techniques of analyzing and separating elongated 
polymers based on their velocities within the laminar flow as taught by Chen with a reasonable 
expectation for success. 



Conclusion 

No claims are allowed. 

Claims 19 and 41 are free of the prior art. The closest prior art, Bensimon does not teach 
the application of an acceleration across the width of the microchannel. These claims stand 
rejected for other reasons as stated above. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephanie K. Mummert, Ph.D. whose telephone number is 571- 
272-8503. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
• Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
' system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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